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FREDERICK    P.   SALVUCCI 
SECRl'TARY 


Seotpmb^r  27,  197^ 
TO:      Ms.  Carla  B.  Johnston,  Staff  Director 
Advisory  Board  to  the  MBTA 

FROM:    Matthew  A.  Coogan 

Director  of  MBTA  Systems  Plannina 

RE:      Transmittal  of  Supplementary  Staff  Report 

I  am  pleased  to  transmit  at  this  time  a  draft  report  en- 
titled "Characteristics  of  Regional  Travel,"  prepared  by  the 
Central  Transportation  Plannina  Staff  for  inclusion  in  the 
Technical  Supplement  to  the  Revised  Proqram  for  Mass  trans- 
portation.  The  report  was  prepared  by  Mr,  Allen  Simon  and 
other  CTPS  staff  members.   We  are  now  circulating  this  draft 
document  to  all  of  those  on  the  PMT  staff  report  mailing 
list. 


The  draft  was  created  in  direct  response 
of  the  Committee  made  durinq  the  ten  workshop 
lated  in  several  memos  from  you  to  EOTC .  The 
presents  basic  data  concerning:  the  relation 
radial  (inward),  circumferential,  outward,  an 
movements  for  41  new  analysis  zones;  standard 
descriptions  of  all  of  the  79  cities  and  town 
region;  travel  to  and  from  Cambridqe,  reverse 
from  the  core;  and,  detailed  descriptions  of 
and  from  the  CBD  and  the  rest  of  the  core. 


to  the  requests 
a,  and  articu- 

new  document 
ship  between 
d  internal 
ized  demographic 
s  in  the  MBTA 

commutation  out 
travel  flows  to 


The  pages  of  this  report  will  be  utilized  in  the  "Re- 
gional Context"  Section  of  the  Technical  Supplement  to  the 
PMT,  within  each  of  the  corridor  chapters.   We  would  appre- 
ciate any  comments  or  corrections  concernina  this  material,  so 
that  they  may  be  incorporated  into  the  Draft  PMT  documents 
themselves . 

We  are  working  towards  distribution  of  the  PMT  within  the 
next  three  weeks,  with  distribution  of  the  Technical  Supplement 
immediately  thereafter.   This  schedule,  of  course,  calls  for  a 
very  intensive  review  period  during  October  and  early  "ovember. 
This  would  allow  a  formal  Submission  by  December  1,  and  a  final 
vote  by  the  year's  end. 
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SUMMARY 


Supplementary  Report,  "Characteristics  of  Regional  Travel 


This  report  was  prepared  for  inclusion  in  the  technical 
supplement  to  the  Program  for  Mass  Transportation,  beina  pre- 
pared by  ^OTr.   T'his  supplemental  report  is  a  direct  response 
to  requests  made  bv  the  Transit   Development  Committee  of  the 
MPTA  Advisory  Board  for  more  detailed  information  reaardincr 
travel  patterns  within  the  reaion,  especially  for  non-radial 
travel . 

-\ 
Thp  report  presents  demoaraphic  information,  a  summary 
of  transportation  services  available,  and  travel  patterns  for 
each  of  41  zones  within  the  MR^A  region,   ^he  Zone  boundaries, 
were  selected  to  include  areas  with  similar  travel  character- 
istics, while  demonstrating  tbe  relative  importance  of  travel 
direction  from  thp  zone . 


X 


""he  report  shows  that  for  zones  within  Route  12 R,  the  most 
important  single  morning  peak  period  travel  direction  is  inward, 
to  or  toward  the  reaional  core.   mhese  trips  typically  repre- 
sent 30  to  45  percent  of  all  peak  period  trios  from  these  zones 
durina  the  peak  period.   For  zones  farther  from  the  core  (out- 
side Route  128),  the  reaional  core  is  an  important  destination, 
but  does  not  dominate  as  it  does  for  inner  zones.   mypically, 
core-bound  trios  represent  10  to  25  per  cent  of  trips  oriaina- 
tina  outside  Route  128. 

^he  report  illustrates  that  a  larne  percentage  of  trios 
originatina  within  a  zone  also  end  within  that  zone  (internal 
trios) .   This  pprcentaae  is  laraer  for  the  outside  zones  (which 
are  laraer  zones,  in  terms  of  area)  than  it  is  for  the  inner 
areas,  showina  that  the  domination  effect  o^  the  reaional 
core  drops  off  as  the  distance  from  downtown  Boston  increases. 
Circumferential  trips  (trips  to  zones  approximately  the  same 
distance  from  the  core)  are  also  shown  to  be  significant  from 
all  zones,  but  destinations  are  spread  over  a  much  laraer 
area  than  they  are  for  other  trio  cateaories. 

mhe  report  also  details  the  patterns  of  trips  into  selected 
zones  in  Boston  and  Cambridae  from  the  rest  of  the  reaion.   ^his 
analysis  shows  that  thp  reaional  core  attracts  trips  from  all 
over  the  reaion,  with  the  South  Shore  showina  thp  areat^st  num- 
ber of  trips  into  the  core.   mrips  into  Cambridge,  on  the  other 
hand,  come  chiefly  from  the  Northwest  and  the  North.   Other  im- 
portant destinations  within  Route  12 8  include  Lynn,  Ouincy/ 
Milton,  Newton  and  Waltham,  each  with  over  30,  OOP  peak  period 
trips . 

The  supplementary  report  presents  information  on  travel 
patterns  which  has  not  previously  been  available  in  a  form  which 
can  be  used  by  persons  outside  the  transportation  planning  aaen- 
cies.   Hopefully,  it  presents  this  travel  data  in  a  way  which 
will  aid  the  Advisory  Board,  JRTC ,  and  other  review  agencies  to 
their  evaluations  of  transit  plans  and  proarams . 
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Introduction 

Regional  travel  information  was  presented  in  the  Revised 
Program  for  Mass  Transportation — Staff  Report  #1.   The  informa- 
tion included  Boston  CBD  and  core-oriented  travel  form  14  zones 
comprising  Eastern  Massachusetts.   It  was  suggested  by  the  MBTA 
Advisory  Board  that  more  detailed  travel  information  would  be 
desirable.   It  was  suggested  that  a  finer  breakdown  of  the  region 
than  14  zones  was  worthwhile.   Information  on  travel  that  is  not 
core-oriented  was  requested  by  the  Board.   The  purpose  of  these 
requests  was  to  identify  suburban-oriented,  circumferential,  and 
reverse  commuter  travel  markets  and  to  gain  some  perspective 
on  size  of  these  markets. 

This  section  of  the  Supplement  to  the  Revised  Program  for 
Mass  Transportation  was  prepared  in  response  to  these  requests. 
It  presents  travel  and  demographic  data  on  41  zones  within  the 
MBTA  District.   The  information  is  shown  in  a  format  that  permits 
comparison  of  characteristics  of  different  zones  in  the  MBTA 
District. 

Travel  Information  to  be  Presented  in  this  Supplement 

This  supplement  to  the  Revised  Program  for  Mass  Transportation 
presents  projected  1980  A.M.  peak  period  (3  hour)  total  travel 
(all  motorized  vehicles) .   In  the  fall  of  1974,  the  Central 
Transportation  Planning  Staff  (CTPS)  developed  this  information 
for  use  in  the  Northern  and  Southwest  Corridors.   The  projections 
have  been  used  in  conjunction  with  feasibility  studies  and  Environ- 
mental Impact  Analysis  for  transit  projects  in  these  two  corridors. 
Since  the  19  80  projections  were  intended  primarily  for  use  in  only 
two  corridors,  it  should  be  noted  that  the  forecasts  are  based  on 
more  detailed  information  in  the  North  and  Southwest  corridors  than 
they  are  in  other  corridors.   The  data  provided  in  the  19  80  fore- 
casts should  be  sufficient,  however,  for  use  at  this  high  level 
of  aggregation. 

The  projections  assumed  a  'base  case'  transit  supply  to  be 

in  operation  in  19  80.   This  supply  is  very  similar  to  the  present 

supply  offered.   The  'base  case1  supply  can  be  summarized  as 
follows : 

1.  The  Red  Line  is  completed  in  the  south  to  South  Brain tree 
with  no  South  Quincy  station. 

2.  The  Orange  Line  is  completed  in  the  north  to  Oak  Grove. 
In  the  south,  the  Orange  Line  remains  elevated  to  the 
Forest  Hills  terminal. 

3.  All  other  rapid  transit  and  streetcar  terminals  remain 
the  same  as  at  present. 

4.  Levels  of  service  for  rapid  transit  are  the  same  as  at 
present.   The  Riverside  line  and  commuter  rail  are 
upgraded. 
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5.  Local  feeder  bus  service  remains  at  the  same  level  as 
at  present. 

6.  Express  bus  service  is  not  assumed.   A  more  accurate 
estimate  of  mode  split  to  the  core  in  areas  presently 
served  by  express  bus  is  presented  in  the  appendix  to 
this  report. 

Subdivision  of  Eastern  Massachusetts  into  Zones:   The  Choice 
Of  Boundaries 

The  19  80  information  was  originally  in  the  form  of  a  table 
showing  travel  between  894  zones  in  Eastern  Massachusetts.   This 
table  was  compressed  to  a  47  zone  table.   The  boundaries  of  41 
of  the  4  7  zones  are  shown  in  the  figure  facing  the  introduction 
to  this  report.   The  47  zones  are  defined  in  accord  with  the 
following  objectives: 

1.  The  zones  were  to  follow  town  boundaries.  The  exception 
to  this  is  the  zones  that  subdivide  Boston  and  Cambridge 
In  these  instances,  town  boundaries  were  not  followed 

to  allow  more  thorough  analysis  of  these  areas. 

2.  The  zones  were  to  increase  in  area  as  distance  from 
downtown  Boston  increased. 

3.  The  zones  were  to  follow  CTPS  corridor  boundaries,  where 
possible . 

4.  The  zone  boundaries  were  to  follow  the  boundaries  of 
the  MBTA  District. 

5.  Towns  within  the  sare  zone  were  to  have  similar 
demographic  characteristics,  where  possible. 

6.  Towns  served  by  the  same  highways  or  transit  lines, 
were  to  be  included  in  the  same  zone,  where  possible. 

The  outer  zones  are  composed  of  more  than  one  town.   For 
example  zone  38  consists  of  Ashland,  Framingham,  Natick,  and 
Sherborn.   Some  of  the  inner  zones  consist  of  an  individual  town. 
Zone  25,  for  example,  consists  of  Newton.   Boston  is  divided  into 
nine  zones  which  approximate  neighborhood  boundaries.   Cambridge 
is  divided  into  three  zones. 

The  subdivision  of  Boston  and  Cambridge  was  intended  to 
permit  more  a  detailed  analysis  of  some  neighborhoods  within 
those  cities.   The  eight  innermost  Boston  and  Cambridge  zones 
are  defined  as  the  'regional  core'.   This  core  is  the  location 
of  the  greatest  employment  densities  in  the  region.   The  figure 
on  the  opposite  page  shows  the  zones  subdividing  Boston  and 
Cambridge . 
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Definitions  of  Categories  of  Directional  Travel 

In  this  supplement,  travel  information  is  presented  for  each 
zone  within  the  MBTA  District.   Zones  1  through  41  are  within 
the  District.   Zones  42  through  47  are  outside  the  District. 

Travel  information  for  zones  outside  of  Boston  and  Cambridge 
but  within  the  MBTA  District  (Zones  13  through  41)  is  presented 
in  a  uniform  format.   For  each  of  these  zones,  1980  A.M.  peak 
period  total  travel  from  the  zone  is  presented  for  seven  categories 
of  direction  of  travel. 

These  categories  are  as  follows: 

1.  Travel  to  the  Boston  Central  Business  District  (CBD)-- 
The  Boston  CBD  is  defined  as  the  Massachusetts  Avenue 
peninsula  or  'Boston  Proper'. 

2.  Travel  to  the  remainder  of  the  'core '--The  core  consists 
of  the  Boston  CBD,  East  Boston,  Charlestown,  Fenway/ 
Kenmore ,  Inner  Roxbury/Dorchester ,  South  Boston,  and 
Cambridge  from  the  Harvard  Square  area  east.   Travel 
from  the  zone  to  all  of  these  areas  except  the  Boston 
CBD  is  counted  in  this  category. 

3.  Inward  travel—Trips  from  the  zone  in  the  direction  of 
the  core  with  a  destination  short  of  the  core  fall  under 
this  category.   For  example,  travel  from  zone  35  to  zone 
16  is  'inward  travel'. 

4 .  Through  core--Travel  from  the  zone  in  the  direction  of 
the  core  with  a  destination  beyond  the  core  falls  under 
this  category.   For  example,  travel  from  zone  35  to 
zone  22  is  'through  core'. 

5.  Circumferential--Travel  from  a  zone  to  another  zone 
that  is  roughly  the  same  distance  from  the  Boston  CBD 

is  defined  as  'circumferential1.   For  example,  travel  from 
zone  35  to  zone  36  falls  under  this  category.   If  travel 
from  a  zone  could  be  categorized  either  as  'circumfer- 
ential' or  as  'through  core',  it  is  considered  as  'through 
core ' . 

6 .  Outward--Travel  from  a  zone  to  another  zone  that  is 
further  from  the  Boston  CBD  is  considered  'outward'. 
For  example,  travel  from  zone  35  to  zone  47  is  outward. 
If  travel  between  two  zones  could  be  categorized  either 
as  'outward'  or  'through  core',  it  is  considered  'through 
core ' . 

7.  Internal — Travel  with  both  origin  and  destination  within 
a  zone  is  categorized  as  internal. 
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Travel  information  for  zones  within  Boston  or  Cambridge 
(Zones  1  through  12)  is  presented  in  a  format  that  differs  from 
the  format  used  to  show  travel  from  the  outer  zones  (13  to  41) . 
Information  is  shown  separately  for  the  core  (the  core  includes 
the  Boston  CBD) ,  for  Cambridge,  and  for  the  Boston  zones  located 
outside  the  core.   Travel  from  the  zones  to  six  corridors  compri- 
sing the  remainder  of  Eastern  Massachusetts  (zones  13  to  47)  is 
presented  in  this  supplement.   Travel  from  the  corridors  to  zones 
in  the  core,  and  to  the  zone  in  the  remainder  of  Cambridge  is 
shown.   Information  on  travel  between  zones  comprising  the  core 
and  information  on  trip  makincr  between  Cambridge  zones  are  pre- 
sented . 

The  travel  information  is  presented  in  both  tabular  and 
graphic  form.   The  graphic  presentation  both  summarizes  the 
information  from  the  tables  and  shows  the  relationship  between 
the  location  of  the  zone  being  discussed  and  the  core.   The 
scale  on  the  maps  varies,  dependinq  upon  the  location  of  the 
zone  in  relation  to  the  core.   The  estimated  number  of  morning 
trips  in  a  particular  direction  is  shown  by  the  thickness  of 
the  labeled  arrow  on  the  map.   On  all  maps,  the  same  scale  is 
used  to  show  the  number  of  morninq  trips  -  one  inch  ecruals 
60,000  trips. 
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Zones  1  through  6  and  10  and  11  -  The  Core 


The  core  consists  of  six  Boston  zones  and  two  Cambridge 
zones.   (See  the  map  that  follows.)   The  1970  population  for 
the  core  is  336,0  00.   The  core  has  a  very  high  population 
density,  with  over  12,000  persons  per  square  mile.   Fenway- 
Kenmore  has  the  highest  population  density  of  any  zone  in  the 
core,  with  over  21,000  persons  per  square  mile.   The  zone 
with  the  lowest  population  density  of  any  zone  in  the  core  is 
East  Boston,  with  less  than  7,000  persons  per  square  mile. 
The  relatively  low  density  value  for  East  Boston  results  from 
the  inclusion  of  Logan  Airport  in  the  land  area  statistic 
used  to  calculate  population  density  for  this  zone. 

The  core  has  the  highest  employment  density  in  the  re- 
gion.  The  average  median  family  income  of  the  residents  in 
the  core  is  below  the  median  family  income  for  the  region. 
More  than  half  of  the  households  in  the  core  own  no  auto, 
according  to  the  1970  U.S.  Census.   The  core  is  served  inten- 
sity by  the  bus,  streetcar,  rapid  transit,  and  rail  network. 
Transit  and  walk  trips  make  up  the  high  proportions  of  total 
travel  in  the  core  than  elsewhere  in  the  region. 

Forecasts  for  travel  from  the  core  for  19  80  show  that 
about  420,000  trips  will  be  made  during  the  A.M.  peak 
period.   Over  64  percent  of  the  morning  trips  are  inward. 
About  21  percent  of  these  trips  are  internal  to  the  zone. 
Only  14  percent  of  the  A.M.  trips  are  outward. 

The  tables  that  follow  present  1980  travel  forecasts 
for  travel  to  and  from  each  zone  in  the  core.   For  some 
zones,  the  predominant  direction  of  morning  travel  is  to 
the  zone.   The  Boston  CBD,  Fenway  and  Kenmore,  South  Boston, 
Cambridge  East,  and  Harvard  all  have  this  characteristic. 
Each  of  these  zones  has  a  substantial  number  of  employment 
or  educational  opportunities.   For  other  zones,  morning 
travel  from  the  zone  is  almost  as  great  as  morning  travel 
to  the  zone.   This  occurs  for  East  Boston,  Charlestown,  and 
Inner  Roxbury/Dorchester . 

Morning  travel  to_  the  core  from  the  cities  and  towns 
outside  of  Boston  and  Cambridge  is  greatest  from  the  northern 
corridor.   The  remaining  trips  to  the  core  are  more  or  less 
evenly  distributed  from  every  corridor  except  the  southwest. 
The  southwest  corridor  has  the  smallest  share  of  morning 
travel  from  the  core  of  all  corridors.   Reverse  commuting 
from  the  core  is  qreatest  to  the  western,  northwest,  and 
northern  corridors. 
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Figure: 


Zones  7,  8,  and  9  -  Portions  Of 
Boston  Outside  the  Core 
(Brighton,  Outer  Roxbury,  Outer  Dorchester, 
Jamaica  Plain,  Hyde  Park,  Mattapan, 
West  Roxbury,  and  Roslindale) 

Zone  7  consists  of  Brighton.   According  to  1970  census  infor- 
mation, the  population  of  Brighton  is  almost  64,000.   Brighton  is 
a  high  density  residential  community.   The  income  level  for  the 
residents  of  Brighton  is  below  the  estimated  average  for  the  metro- 
politan area. 

Brighton  is  served  by  MBTA  bus  service  and  by  the  Green  Line . 
It  is  also  served  by  Route  30  and  Route  20. 

Forecasts  for  travel  from  Brighton  for  19  80  show  21,000  trips 
made  during  the  A.M.  peak  period.   According  to  CTPS  estimates,  one 
quarter  of  these  trips  will  be  to  the  Boston  CBD  and  another  quarter 
will  be  to  the  rest  of  the  core.   About  15  percent  will  be  internal, 
and  4  percent  will  be  to  the  remainder  of  Boston  outside  the  core 
(zones  8  and  9) .   Another  29  percent  of  the  A.M.  peak  period  travel 
from  Zone  7  will  be  to  the  remainder  of  Eastern  Massachusetts  (areas 
outside  of  Boston  and  Cambridge) . 

Of  the  morning  trips  to  the  core  from  Brighton,  62  percent  are 
by  transit.   Trips  with  Boston  CBD  destinations  represent  about  49 
percent  of  all  trips  to  the  core,  and  about  67  percent  of  the  trips 
to  Boston  CBD  are  by  transit. 

Zone  8  consists  of  Jamaica  Plain,  Roslindale,  Hyde  Park,  and 
West  Roxbury.   According  to  the  1970  census,  the  population  of  zone 
8  is  157,000.   The  zone  has  a  high  population  density.   The  income 
level  of  its  residents  is  lower  than  the  average  for  the  metropolitan 
area. 

Zone  8  is  served  by  MBTA  bus  service,  by  the  Orange  Line,  by 
the  Providence  Main  Line  of  CONRAIL,  and  by  the  Needham  branch  of 
CONRAIL.   The  main  highway  serving  the  area  is  Route  1. 

Forecasts  for  1980  travel  from  Zone  8  show  about  48,000  trips 
made  during  the  A.M.  peak  period.   Of  these,  about  23  percent  will 
be  to  Boston  CBD,  about  19  percent  will  be  to  the  rest  of  the  core, 
24  percent  will  be  internal,  and  8  percent  will  be  to  the  remainder 
of  Boston  outside  of  the  core  (zones  7  and  9) .   The  remaining  26 
percent  of  the  A.M.  peak  period  travel  will  be  to  the  remainder 
of  Eastern  Massachusetts  outside  of  Boston  and  Cambridge. 

Of  the  morning  trips  to  the  core,  64  percent  are  by  transit. 
Trips  with  Boston  CBD  destinations  represent  53  percent  of  all  trips 
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to  the  core.  About  6  8  percent  of  the  trips  to  the  Boston  CBD  are 
by  transit. 

Zone  9  consists  of  Outer  Dorchester,  and  Mattapan.   According 
to  information  from  the  1970  U.S.  census,  the  population  of  Zone 
9  is  154,000.   Zone  9  has  high  population  density.   The  zone  has 
similar  income  characteristics  to  those  of  Zone  8. 

The  zone  is  served  by  the  Red  Line,  and  by  MBTA  bus  service. 
The  Southeast  Expressway  is  the  main  highway  serving  the  area. 

Forecasts  for  travel  from  Zone  9  for  1980  show  over  ^8,000 
trips  made  during  the  A.M.  peak  period.   Of  these  trips,  about 
25  percent  will  be  to  the  Boston  CBD  and  about  2  3  percent  will 
be  to  the  rest  of  the  core.   About  24  percent  will  be  internal, 
and  about  7  percent  will  be  to  the  remainder  of  Boston  outside 
of  the  core  (zones  8  and  9) .   According  to  CTPS  estimates,  18 
percent  of  the  A.M.  peak  period  travel  will  be  to  the  remainder 
of  Eastern  Massachusetts  (areas  outside  of  Boston  and  Cambridge) . 

Of  the  morning  trips  to  the  core,  about  69  percent  are  by 
transit.   Trips  with  Boston  CBD  destination  represent  about  54 
percent  of  all  trips  to  the  core.   Another  7.1  percent  of  the 
trips  to  the  Boston  CBD  are  by  transit. 
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Figure: 


TRAVEL  DATA  FOR  BOSTON  OUTSIDE  CORE 
19  80  A.M.  PEAK  PERIOD  -  ALL  MODES 


TRAVEL  TO: 

Boston  CBD 

Remainder  of  Core 

Remainder  of  Boston 
(internal) 

Cambridge 


From 
Brighton 


2,900 


From 

Jam.  Plain, 

Roslindale, 

W.  Rox. , 

Hyde  Park 


From 
Outer 

Dorchester, 
Mattapan 


Total 


5,200 

11,300 

12,400 

28,900 

5,300 

9,300 

11,300 

25,900 

4,000 

15,600 

15,500 

35,000 

(3,100) 

(11,600) 

(11,900) 

2,  300 


2,200 


7,400 


Remainder  of 
Eastern  Mass* 
South  Shore 
Southwest 
Western 
Northwest 
Northern 
North  Shore 

Total 


6,200 

12,200 

9,000 

27,400 

600 

2,500 

3,500 

6,600 

600 

3,50  0 

1,100 

5,200 

2,500 

3,600 

1,900 

8,000 

1,600 

1,200 

1,200 

4,000 

500 

900 

800 

2,200 

400 

500 

500 

1,400 

1,000 

48,500 

48,400 

' 117,900 

*Note:   Cambridge  and  Boston  zones  are  not  included  in  sectors 
listed  under  "Remainder  of  Eastern  Mass."  in  this  table 
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Figure: 

J 

Zones  10,  11,  and  12  -  Cambridge 

Three  zones  comprise  the  city  of  Cambridge.   (See  the  map 
on  the  preceeding  page.)   The  portion  of  Cambridge  east  of 
Harvard  Square  is  in  zone  10.   This  zone  is  called  'Eastern  Cam- 
bridge'. It  includes  Massachusetts  Institute  of  Technology, 
Central  Square,  Kendall  Square,  and  East  Cambridge.   Harvard 
Square  and  vicinity  are  included  in  zone  11.   The  portion  of 
Cambridge  to  the  northwest  of  Harvard  Square  is  in  zone  12.   The 
'regional  core'  referred  to  in  this  analysis  includes  zones 
10  and  11,  but  it  does  not  include  zone  12. 

According  to  CTPS  estimates,  the  19  80  population  for 
Cambridge  will  be  almost  the  same  as  the  19  70  population  for 
Cambridge  -  about  100,000.   Approximately  one-half  of  the  city's 
population  resides  in  zone  10,  Eastern  Cambridge.   All  three  zones 
have  high  population  densities. 

Auto  ownership  levels  for  the  city  are  below  the  average 
for  the  region.   One  explanation  for  the  wide  range  in  auto 
ownership  between  the  three  zones  is  that  zone  10  and  zone  11 
include  many  students  who  reside  on  campus  and  are  counted 
as  one  person  households. 

Median  family  income  for  zone  10  is  at  a  level  below  the 
regional  average.   Income  levels  for  the  other  two  zones  are 
at  the  average  for  the  region.   One  person  households  are  not  in 
the  calculation  of  median  family  income  statistics  for  the 
zones.   The  presence  in  zones  10  and  11  of  on  campus  residents 
who  are  counted  as  one  person  households  does  not  explain  the 
variation  in  mediam  family  income  levels  between  the  three  zones. 

Three  Red  Line  stations  and  one  Green  Line  station  are 
located  in  Cambridge.   The  city  is  served  by  an  extensive  net- 
work of  local  bus  routes.  The  city  is  served  by  Routes  2,  3,  16, 
and  28. 

According  to  CTPS  estimates  for  19  80  travel,  about  41,500 
trips  will  be  made  during  the  morning  peak  period  from  Cam- 
bridge.  About  20,0  00  of  these  trips  will  originate  from  the 
Eastern  Cambridge  zone,  over  9,000  will  begin  in  the  Harvard 
Square  zone,  and  about  12,00  0  will  come  from  the  zone  repre- 
senting Cambridge  north  and  west  of  Harvard  Square.  This 
distribution  of  Cambridge  trip  origins  between  the  three  zones 
is  roughly  proportional  to  the  population  of  the  (zones. 

Travel  from  Cambridge  origins  is  distributed  to  destin- 
ations in  the  following  proportions:   About  2  4  percent  of  the 
morning  peak  period  trips  are  estimated  to  be  to  destinations 
within  Boston's  part  of  the  regional  core.   About  8  percent 
of  the  travel  is  to  Boston  outside  of  the  core.   Over  37  per- 
cent of  the  travel  with  Cambridge  origins  is  to  Cambridge 
destinations.   Roughly  30  percent  of  the  travel  from  Cambridge 
is  to  areas  outside  of  Boston  and  Cambridge.   More  of  the  travel 
from  Cambridge  to  places  outside  of  Boston  and  Cambridge  is  to 
the  northwest  sector  than  to  any  other  sector. 
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According  to  CTPS  estimates  for  19  80  morning  peak  period 
travel,  more  trips  will  be  made  to  Cambridge  than  from  Cambridge 
An  estimated  75,000  trips  will  be  made  to  Cambridge.   Travel  to 
the  Eastern  Cambridge  zone  (43,000  trips)  represents  over  57 
percent  of  the  total  travel  to  Cambridge.   The  Eastern  Cam- 
bridge share  of  total  travel  to  Cambridge  is  somewhat 
higher  than  the  Eastern  Cambridge  share  of  19  70  population. 
This  reflects  the  fact  that  Cambridge  employment  is  highly  con- 
centrated in  the  Eastern  Cambridge  zone.   The  Harvard  Square 
zone  is  also  the  site  of  significant  commercial  and  employment 
activity.   This  is  reflected  in  the  estimates  that  nearly 
twice  as  many  persons  will  travel  te  the  Harvard  Square  zone 
in  the  morning  peak  period  as  will  travel  from  that  zone  in 
the  morning. 

About  20  percent  of  the  travel  to  Cambridge  during  the 
morning  peak  is  estimated  to  be  from  Boston.   Another  20  per- 
cent of  the  travel  will  be  internal  to  the  city  of  Cambridge. 
Roughly  60  percent  of  the  travel  to  Cambridge  will  be  from 
locations  other  than  Boston  or  Cambridge.   The  majority  of  the 
trip  origins  outside  of  Boston  and  Cambridge  are  from  locations 
in  the  northwest  and  northern  corridors. 


ZONES  10-12  OF  4  7  CONSOLIDATES  ZONE  ANALYSIS 
DEMOGRAPHIC  DATA 
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Pop. 


10  EASTERN  CAMBRIDGE  51,139 

11  HARVARD  SQUARE  20,18  4 
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TOTAL  FOR  CAMBRIDGE  100,361 
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TRAVEL  DATA  FOR  CAMBRIDGE 
1980  A.M.  PEAK-ALL  MODES 
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TRAVEL  DATA  FOR  CAMBRIDGE 
1980  A.M.  PEAK- ALL  MODES 
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Zone  13  -  Chelsea 


Zone  13  consists  of  the  city  of  Chelsea.   The  CTPS  esti- 
mate of  the  1980  population  is  26,000.   Chelsea  is  characteriz- 
ed as  an  employment  center  as  well  as  a  community  with  an  old- 
er urban  commercial  center.   Chelsea  is  also  a  residential  com- 
munity of  very  high  density.   According  to  CTPS  estimates, 
Chelsea  is  experiencing  a  decline  in  population.   This  is  also 
the  case  for  some  cities  and  towns  adjacent  to  Chelsea.   In- 
come levels  for  Chelsea  residents  are  below  the  average  for 
the  metropolitan  area. 

Chelsea  is  served  by  MBTA  bus  service.   The  city  is  near 
several  Blue  Line  stations.   The  city  is  served  by  Route  1. 

Forecasts  for  travel  from  zone  13  for  1980  show  over  9,000 
trips  made  during  the  A.M.  peak  period.   Of  these  trips  20  per- 
cent are  internal  to  the  zone.   Over  33  percent  are  destined 
to  be  to  the  core,  29  are  circumferential,  and  13  are  outward. 
About  4  percent  of  the  A.M.  peak  period  trips  are  through  the 
core. 

Of  the  morning  trips  to  the  core  in  198  0,  about  68  per- 
cent are  destined  to  be  by  transit.   Trips  with  destination  to 
the  Boston  CBD,  represent  about  55  percent  of  all  trips  to  the 
core.   About  7  2  percent  of  the  trips  to  the  Boston  CBD  are  by 
transit. 
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CHELSEA  30,625    26,000     -17.7  14,113  13.6       $8,973      44.8        45.4  9.8 
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Zone  14  -  Revere  and  Winthrop 


Zone  14  consists  of  the  city  of  Revere  and  the  town  of  Win- 
throp.  The  CTPS  estimate   of  198  0  population  is  approximately 
63,000.   Both  towns  are  high  density  residential  communities. 

According  to  CTPS  estimates,  Revere  is  growing  very  slowly, 
and  Winthrop  is  declining  in  population.   The  residents  of  both 
towns  have  similar  income  and  auto  ownership  characteristics. 


Both  towns  in  zone  14  are  served  by  the  Blue  line, 
is  served  by  Route  1.   Winthrop  is  served  by  Route  14  5. 


Revere 


Forecasts  for  travel  from  zone  14  for  1980  show  over  19,000 
trips  made  during  the  A.M.  Peak  Period.   About  20  percent  of 
these  trips  are  internal  to  the  zone.   Of  the  morning  trips  45 
percent  are  to  be  destined  to  the  core.   Approximately  5  percent 
will  be  inward  with  destinations  before  the  core.   Almost  4  per- 
cent of  the  198  0  A.M.  peak  period  travel  will  be  through  the 
core,  10  percent  will  be  circumferential,  and  15  percent  will  be 
outward. 

Of  the  morning  trips  to  the  core,  about  87  percent  are  by 
transit.   Trips  with  Boston  CBD  destinations  represent  about  56 
percent  of  all  trips  to  the  core.   About  68  percent  of  the  trips 
to  the  Boston  CBD  are  by  transit. 
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Zone  15  -  Everett  and  Maiden 


Zone  15  consists  of  the  cities  of  Everett  and  Maiden.   The 
CTPS  estimates  of  1980  population  for  the  towns  in  Zone  15  is 
97,000.   Both  Everett  and  Maiden  are  communities  with  older  urban 
retail  centers.   There  are  a  significant  number  of  employment  op- 
portunities in  both  centers. 

The  CTPS  estimates  show  that  the  towns  of  Zone  15  are  not 
growing.   Both  towns  have  similarly  high  population  densities. 
The  residents  of  both  towns  have  similar  income  and  auto-owner- 
ship characteristics. 

Maiden  is  served  by  the  Orange  Line.   Everett  is  served  by 
feeder  bus  service  to  the  Orange  Line.   Both  towns  are  very  close 
to  Route  1  and  Interstate  93. 

Forecasts  for  travel  from  Zone  15  for  1980  show  over  32,000 
trips  made  during  the  A.M.  peak  period.   Of  these  trips  over  25 
percent  will  be  internal  to  the  zone.   About  33  percent  will  be 
to  the  core,  18  percent  will  be  outward,  and  almost  19  percent 
will  be  circumferential.   More  than  4  percent  of  the  A.M.  peak 
period  travel  from  zone  15  during  1980  will  pass  through  the  core. 

Of  the  morning  trips  to  the  core,  about  68  percent  are  by 
transit.   Trips  with  Boston  CBD  destinations  represent  about  60 
percent  of  all  trips  to  the  core.   About  72  percent  of  the  trips 
to  the  Boston  CBD  are  by  transit. 
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Zone  16  -  Medford 


Zone  16  consists  of  the  city  of  Medford.   The  CTPS  estimate 
of  1980  population  for  zone  16  is  67,500.   Medford  is  a  high  den- 
sity residential  community.   According  to  CTPS  estimates,  Medford 
is  growing  at  a  slow  rate. 

Medford  is  served  by  the  Reading  Branch  of  the  B&M  Railroad, 
the  Orange  line,  and  by  Interstate  93. 

Forecasts  for  travel  from  zone  16  for  1980,  show  over  23,000 
trips  made  during  the  A.M.  peak  period.   About  14  percent  of  these 
trips  are  internal.   More  than  41  percent  of  these  trips  are  des- 
tined to  be  to  the  core.   According  to  CTPS  estimates  7  percent 
of  the  A.M.  peak  period  travel  by  1980  will  be  inward  with  desti- 
nations outside  the  core,  19  percent  will  be  circumferential,  18 
percent  will  be  outward.   About  2  percent  of  the  estimated  1980 
travel  will  be  through. 

Of  the  morning  trips  to  the  core  about  6  2  percent  are  by 
transit.   Trips  with  Boston  CBD  destinations  represent  about  64 
percent  of  all  trips  to  the  core.   About  66  percent  of  the  trips 
to  the  Boston  CBD  are  by  transit. 
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Zone  17  -  Somerville 


Zone  17  consists  of  the  city  of  Somerville.   The  CTPS  esti- 
mate  of  population  for  zone  17  by  1980.  is  80,000.   Somerville 
has  the  highest  population  density  of  any  city  in  Massachusetts. 
The  city  is  an  employment  center  as  well  as  a  community  with  old- 
er urban  commercial  area.   According  to  CTPS  estimates,  Somer- 
ville will  experience  a  slight  decrease  in  population  by  1980. 
The  median  income  of  Somerville  is  lower  than  the  estimated  aver- 
age for  the  metropolitan  area. 

Somerville  is  served  by  an  extensive  network  of  bus  routes. 
The  eastern  part  of  the  city  is  served  by  the  Orange  line,  by  In- 
terstate 93,  and  by  Route  28. 

Forecasts  for  travel  from  zone  17  for  1980  show  over  28,000 
trips  made  during  the  A.M.  peak  period.   About  23  percent  of 
these  trips  are  internal  to  the  zone.   Over  42  percent  are  to 
the  core.   Of  the  A.M.  peak  period  travel,  20  percent  will  be 
circumferential,  and  about  15  percent  outward. 

Of  the  morning  trips  to  the  core  in  198  0,  about  67  percent 
are  by  transit.   Trips  with  Boston  CBD  destinations  represent  52 
percent  of  all  trips  to  the  core.   About  73  percent  of  the  trips 
to  the  Boston  CBD  are  by  transit. 


iqoQ  Pop.  1970        1970  1970  Automobiles 

1970      Est  %          Density            %  Median  Per  Household  (%  of  Households) 

Pop      Pop!  Change  (Pers./Sg.  Mi.  )  elderly  Income  None       One      Two  or  >.ore 

SOMERVILLE          88,779    80,000  -.9          21,548           12.1  $9,594  34.1       54.7         11.2 
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Zone  18  -  Arlington  and  Belmont 


Zone  18  consists  of  the  towns  of  Arlington  and  Belmont. 
The  CTPS  estimate   of  1980  population  for  the  towns  in  zone  18 
is  82,000.   Both  towns  have  similar  income  and  auto-ownership 
characteristics.   Both  towns  are  high  density  residential  com- 
munities with  some  retail  opportunities.   Arlington  has  a  high- 
er population  density  than  Belmont  has.   Both  towns  are  pro- 
jected to  experience  very  limited  growth  in  the  197  0' s. 

Both  towns  in  zone  18  are  served  by  Route  2  and  by  Route 
60.   Both  towns  are  linked  more  closely  to  Cambridge  than  to 
Boston  by  the  arterial  network.   Arlington  is  served  by  the 
Lexington  Branch  of  the  B&M  Railroad.   Belmont  is  served  by 
the  Fitchburg  Route  of  the  B&M  Railroad. 

Forecasts  for  travel  from  zone  18  for  198  0  show  over 
26,000  trips  made  during  the  A.M.  period.   Of  these  trips  20 
percent  will  be  internal  to  the  zone.   More  than  34  percent 
are  forecast  for  the  core.   About  8  percent  of  these  trips  are 
inward  with  destinations  outside  the  core.   Almost  25  percent 
are  outward,  and  12  percent  are  circumferential. 

Of  the  morning  trips  to  the  core. in  1980,  about  54  per- 
cent are  estimated  to  be  by  transit.   Trips  with  destinations 
to  the  Boston  CBD  represent  about  48  percent  of  the  trips  to 
the  core.   More  than  55  percent  of  the  trips  to  the  Boston  CBD 
are  by  transit. 
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Zone  19  -  Water town 


Zone  19  consists  of  the  town  of  Watertown.   The  CTPS  estimate 
of  population  for  zone  19  by  1980  is  about  38,000.   Watertown  is  a 
high  density  residential  community.   According  to  CTPS  estimates, 
Watertown  is  experiencing  a  small  decline  in  population  in  this 
decade.   The  income  and  auto-ownership  characteristics  of  Water- 
town  are  quite  similar  to  the  estimated  regional  average. 

Watertown  is  served  by  Route  20,  Route  16,  and  the  Massachu- 
setts Turnpike.   The  town  is  served  by  private  bus  carriers  and  by 
MBTA  bus  and  trolley  service. 

Forecasts  for  travel  from  Watertown  for  1980,  show  more  than 
15,000  trips  made  during  the  A.M.  peak  period.   About  14  percent 
of  these  trips  will  be  internal  to  the  zone.   Over  30  percent  are 
to  the  core.   Another  23  percent  of  the  A.M.  travel  is  estimated 
to  be  circumferential,  and  about  34  percent  will  be  outward. 

Of  the  morning  trips  to  the  core  in  1980,  52  percent  are  des- 
tined to  be  by  transit.   Trips  with  Boston  CBD  destinations  repre- 
sent about  46  percent  of  all  trips  to  the  core.   About  53  percent 
of  the  trips  to  the  Boston  CBD  are  by  transit. 


1970 
1980  Pop.  1970       1970  1970  Automobiles 

1970      Est.         %  Density  %  Median  Per  Household  t%  of  Households) 

Pop]     Change     (Pers./Sg.  Mi.)  Elderly  Income  None       One      Two  or  More 


Pop. 
ATERTOWN  39,307    37,500       -4.8  9,426  12.7      $11,400      16.6        59.2         24.2 
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Zone  20  -  Brookline 


Zone  20  consists  of  the  town  of  Brookline.   The  CTPS  esti- 
mate  of  population  for  zone  20  by  1980  is  about  62,000.   Brook- 
line is  a  high  density  residential  community,  with  income  charac- 
teristics slightly  greater  than  the  estimated  regional  average. 
According  to  CTPS  estimates,  there  will  be  a  small  increase  in 
the  population  of  Brookline  by  1980. 

Brookline  is  served  by  the  branches  of  the  Green  Line. 
Brookline  is  also  served  by  three  local  streets  radiating  from 
Kenmore  Square,  by  Route  9,  and  by  Route  1. 

Forecasts  for  travel  from  Brookline  for  198  0  show  about 
25,000  trips  made  during  the  A.M.  peak  period.   Of  these  trips 
19  percent  will  be  internal.   About  47  percent  of  these  trips 
are  destined  to  be  to  the  core.   Almost  16  percent  will  be  out- 
ward, and  18  percent  will  be  circumferential. 

Of  the  morning  trips  to  the  core  60  percent  are  by  transit. 
Trips  with  Boston  CBD  destinations  represent  50  percent  of  all 
trips  to  the  core.   About  63  percent  of  the  trips  to  the  Boston 
CBD  are  by  transit. 


BROOKLINE 


1980                    Pop  1970  1970             1970  Automobiles 

1970     Est  %          Density            %  Median  Per  Household  (%  of  Households) 

Pop.      Pop!  Change  (Pers./Sq.  Mi.)  Elderly  Income  None       One      Two  or  are 

58,886    61,500  +4.4          8,634  20.0  513,701  26.8        51. 3"       21.9 
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Zone  21  -  Milton  and  Quincy 


Zone  21  consists  of  the  town  of  Milton  and  the  city  of  Quincy. 
The  CTPS  estimate  of  1980  population  for  zone  21  is  120,000. 
Quincy  is  a  high  density  residential  community.   Quincy  is  also 
characterized  as  an  employment  center   and  as  a  community  with  an 
older  urban  commercial  center.   The  town  of  Milton  is  a  moderate 
density  residential  community.   Milton  is  growing  at  a  much  faster 
rate  than  Quincy.   Milton  has  a  higher  median  family  income  than 
Quincy  has.   Auto  ownership  levels  are  higher  in  Milton  than  they 
are  in  Quincy. 

Both  communities  are  served  by  the  Red  Line.   Three  Red  Line 
stations  are  in  Quincy.   Five  stops  on  the  Ashmont  to  Mattapan 
high  speed  line  are  in  Milton.   The  zone  is  served  by  the  South- 
east Expressway  and  Route  128. 

Forecasts  for  travel  from  zone  21  for  1980  show  about  50,000 
trips  made  during  the  A.M.  peak  period.   Of  these  trips,  35  per- 
cent will  be  internal  to  the  zone.   About  3  0  percent  are  estimated 
to  have  the  core  as  a  destination.   Another  13  percent  of  the  A.M. 
trips  are  inward  with  destinations  outside  the  core.   About  4  per- 
cent are  destined  to  go  through  the  core.   An  estimated  4  percent 
will  be  outward,  and  about  15  percent  will  be  circumferential. 

Of  the  morning  trips  to  the  core,  about  6  6  percent  are  by 
transit.   Trips  with  Boston  CBD  destinations  represent  over  60 
percent  of  all  trips  to  the  core.   About  67  percent  of  the  trips 
to  the  Boston  CBD  are  by  transit. 
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Zone  22  -  Braintree,  Holbrook,  and  Randolph 


Zone  22  consists  of  the  towns  of  Braintree,  Holbrook,  and 
Randolph.   The  CTPS  estimate  of  1980  population  for  the  towns 
of  zone  22  is  85,00  0.    All  three  towns  have  moderate  popula- 
tion densities.   They  also  have  similar  income  and  auto  owner- 
ship characteristics.   According  to  CTPS  estimates,  all  three 
towns  are  undergoing  substantial  population  growth.   Randolph 
is  growing  at  a  slower  rate  than  either  Braintree  or  Holbrook. 

The  towns  in  zone  22  are  served  by  MBTA  bus  service. 
The  bus  routes  offer  feeder  service  to  Red  Line  terminals  at 
Quincy  and  Ashmont.  Routes  3,  12  8,  and  24  serve  the  zone. 

Forecasts  for  travel  from  zone  22  for  1980  show  about 
3  8,00  0  trips  made  during  the  AM  peak  period.   More  than  41 
percent  of  these  trips  will  be  internal  to  the  zone.   An  es- 
timated 21  percent  will  be  to  the  core.   Another  17  percent  of 
the  A.M.  trips  will  be  inward  with  destinations  outside  the 
core.   Over  7  percent  of  the  morning  peak  trips  will  be  out- 
ward, about  7  percent  will  be  circumferential,  and  about  2 
percent  will  pass  through  the  core  with  destinations  outside 
the  core . 

Of  the  morning  trips  to  the  core,  about  6  5  percent  are 
by  transit.   Trips  with  Boston  CBD  destination  represent 
about  6  2  percent  of  all  trips  to  the  core  about  69  percent 
of  the  trips  to  the  Boston  CBD  are  by  transit. 
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BRAINTREE  35,050    41,500     +18.4 

HOLBROOK  11,775    14,000      +18.4 
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Zone  23  -  Canton,  Dedham,  Norwood,  and  Westwood 

Zone  23  consists  of  the  towns  of  Canton,  Dedham,  Norwood, 
and  Westwood.   The  CTPS  estimate  of  198  0  population  for  the 
towns  in  zone  23  is  99,000.   All  four  towns  are  residential 
communities.   Dedham  and  Norwood  have  moderate  population  den- 
sities.  Westwood  and  Canton  have  low  population  densities. 

The  residents  of  Canton  are  slightly  wealthier  than  those 
of  Dedham  and  Norwood,  and  the  residents  of  Westwood  are  con- 
siderably wealthier  than  those  of  the  other  three  towns.   The 
percentage  of  elderly  is  similar  for  all  four  towns.   Auto- 
ownership  is  considerably  greater  in  Westwood  than  in  the  other 
towns.   While  Canton,  Norwood,  and  Westwood  show  an  increase 
in  population  by  the  year  198  0,  Dedham  shows  a  decrease. 

All  four  towns  in  zone  23  are  served  by  the  main  Branch 
of  the  Penn  Central  Railroad.   The  zone  is  also  served  by  In- 
terstate 95,  Route  1,  and  Route  128. 

Forecasts  for  travel  from  zone  23  for  198  0  show  over 
45,000  trips  made  during  the  A.M.  peak  period.   Of  these  trips 
6  0  percent  are  internal.   About  13  percent  are  to  the  core, 
and  more  than  11  percent  are  inward  with  destination  outside 
the  core.   Most  of  these  trips  have  destinations  before  the 
core.   Another  8  percent  of  the  trips  made  during  the  A.M. 
peak  period  are  circumferential,  and  more  than  7  percent  are 
outward. 

Travel  by  transit  to  the  core  in  198  0  is  estimated  by 
CTPS  to  represent  58  percent  of  the  total  morning  peak  period 
travel.   Travel  by  all  modes  to  the  Boston  CBD  represents  56 
percent  of  all  trips  to  the  core.   About  65  percent  of  the 
trips  to  the  Boston  CBD  are  by  transit. 
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Zone  24  -  Needham 


Zone  24  consists  of  the  town  of  Needham.   The  CTPS  estim- 
ate of  19  80  population  for  zone  24  is  32,000.   Needham  is  a 
moderate  density,  high  income,  residential  community.   Because 
of  its  proximity  to  Route  12  8,  Needham  is  also  an  employment 
center.  According  to  CTPS  estimates,  Needham  will  have  exper- 
ienced a  moderate  population  growth  by  19  80. 

Needham  is  served  by  a  locally  operated  bus  route.  The 
Needham  Branch  of  CONRAIL  has  four  stations  in  Needham.  The 
zone  is  served  by  Route  128. 

Forecasts  for  travel  from  zone  24  for  19  80,  show  over 
19,000  trips  made  during  the  A.M.  peak  period.   About  46 
percent  of  these  trips  will  internal  to  the  zone.   Over  11 
percent  will  be  to  the  core.   Another  15  percent  will  be 
circumferential,  and  9  percent  will  be  outward.   About  18 
percent  of  the  A.M.  peak  period  travel  will  be  inward  with 
destinations  outside  the  core. 

Of  the  morning  trips  to  the  core,  54  percent  are  by  tran- 
sit.  Trips  with  Boston  CBD  destinations  represent  55  percent 
of  all  trips  to  the  core.   About  61  percent  of  the  trips  to 
the  Boston  CBD  are  by  transit. 
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Pop.      Pop.      Change     (Pers./Sq.  Mi.  )  Elderly  Income  None       One      Two  or  >'oi 

NEEDHAM             29,748    32,000      +7.5           2,176  9.3  ?16,375  5.3         40.2         54.5 
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Zone  25  -  Newton 


Zone  25  consists  of  the  city  of  Newton.   The  CTPS  es- 
timate of  19  80  population  for  zone  25  is  93,000.   Newton  is 
a  high  density,  residential  community.   Because  of  its  pox- 
imity  to  Route  12  8,  Newton  offers  substantial  employment 
opportunities.   According  to  CTPS  estimates,  Newton  will 
experience  a  small  population  increase  between  1970  and  1980, 
Newton  is  also  characterized  as  a  high  income  residential 
community. 

Newton  is  served  by  numerous  highway  arterials.   These 
include  Routes  90,  16,  128,  30,  and  9.   The  zone  is  also 
served  by  branches  of  the  Green  Line.   There  is  MBTA  local 
and  express  bus  service  in  Newton. 

Forecasts  for  travel  from  zone  2  5  for  19  80  show  over 
42,000  trips  made  during  the  A.M.  peak  period.   Of  these 
trips  over  36  percent  will  be  internal  to  the  zone.   Another 
26  percent  will  be  to  the  core.   Over  16  percent  will  be 
inward  with  destinations  outside  the  core.   About  17  per- 
cent of  the  AM  peak  period  travel  will  be  circumferential, 
and  another  5  percent  will  be  outward. 

Of  the  morning  trips  to  the  core,  about  55  percent 
are  by  transit.   Trips  with  Boston  CBD  destinations  rep- 
resent about  5  6  percent  of  all  the  trips  to  the  core. 
About  61  percent  of  the  trips  to  the  Boston  CBD  are  by 
transit 
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Zone  26  -  Wellesley  and  Weston 

Zone  26  consists  of  the  towns  of  Wellesley  and  Weston. 
The  CTPS  estimate   of  19  80  population  for  the  towns  in 
zone  26  is  43,500.   Both  towns  are  high-income,  residential 
communities .   Wellesley  has  a  moderate  population  density. 
Because  of  its  proximity  to  Route  12  8,  Wellesley  offers 
employment  opportunities.   Weston  has  a  low  population 
density.   Both  towns  are  growing.  According  to  CTPS  estim- 
ates, Weston  is  growing  at  a  considerably  greater  rate  than 
Wellesley  is. 

Wellesley  is  served  by  the  Boston  and  Albany  Main 
Line  of  CONRAIL  and  by  private  carrier  bus  service.  Weston 
is  served  by  the  Fitchburg  Division  of  the  B&M  Railroad. 
Highways  serving  zone  26  are  Routes  9,  20,  30,  and  12  8. 

Forecasts  for  travel  from  zone  26  for  19  80  show  al- 
most 2  0,000  trips  made  during  the  AM  peak  period.  About 
40  percent  of  these  trips  will  be  internal  to  the  zone. 
Over  15  percent  will  be  to  the  core.  Another  20  percent 
of  the  A.M.  peak  period  travel,  will  be  inward  with  des- 
tinations outside  the  core.  Approximately  14  percent  of 
these  trips  will  be  circumferential,  and  11  percent  will  be 
outward. 

Of  the  morning  trips  to  the  core,  about  4  8  percent 
are  by  transit.   Trips  with  Boston  CBD  destinations  rep- 
resent 5  7  percent  of  all  trips  to  the  core.   About  54  per- 
cent of  the  trips  to  the  Boston  CBD  are  by  transit. 
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Zone  27  -  Waltham 


Zone  27  consists  of  the  city  of  Waltham.   The  CTPS 
estimate  of  1980  population,  for  Waltham  is  65,000.   Waltham  is 
a  community  with  older  urban  commercial  centers.   The  zone  offers 
a  substantial  number  of  employment  opportunities.   Waltham  has 
a  high  population  density.   According  to  CTPS  estimates,  zone 
27  will  experience  a  small  population  increase  by  1980. 

Waltham  is  served  by  MBTA  bus  routes  and  by  the  Fitch- 
burg  division  of  the  B&M  Railroad.   Zone  27  is  served  by  Routes 
128,  20,  and  60. 

Forecasts  for  travel  from  zone  27  for  1980,  show  about 
35,000  trips  made  during  the  AM  peak  period.   About  41  percent 
of  these  trips  are  internal  to  the  zone.   Over  16  percent  will 
be  to  the  core.   Another  15  percent  will  be  inward  with  des- 
tinations outside  the  core.   Of  the  AM  period  travel,  18 
percent  will  be  circumferential,  and  10  percen  will  be  outward. 

Of  the  morning  trips  to  the  core  about  6  0  percent  are  by 
transit.   Trips  with  Boston  CBD  destinations,  represent  43 
percent  of  all  trips  to  the  core.   Another  65  percent  of  the 
trips  to  the  Boston  CBD  are  by  transit. 
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Zone  28  -  Lexington 


Zone  2  8  consists  of  the  town  of  Lexington.   The  CTPS 
estimate  of  19  80  population  for  zone  28  is  35,500.   Lex- 
ington is  characterized  as  a  high  income,  residential  comm- 
unity.  According  to  CTPS  estimates,  the  town  is  growing  at 
a  moderate  rate. 

Zone  28  is  served  by  the  Fitchburg  Division  of  the  B&M 
Railroad.   The  MBTA  operates  a  bus  service  in  Lexington. 
Highway  arterials  serving  Lexington  include  Route  2  and  Route 
128. 

Forecasts  for  travel  from  zone  28  for  19  80  show  14,000 
trips  made  during  the  A.M.  peak  period.   About  34  percent  of 
these  trips  will  be  internal  to  the  zone.   Another  21  percent 
will  be  to  the  core.   Of  the  AM  peak  period  travel  13 
percent  will  be  inward  with  destinations  outside  the  core. 
Over  14  percent  will  be  outward,  and  18  percent  will  be  cir- 
cumferential . 

Of  the  morning  trips  to  the  core  44  percent  are  by  tran- 
sit.  Trips  with  Boston  CBD  destinations  represent  about  45 
percent  of  all  trips  to  the  core.   About  5  3  percent  of  the  trips 
to  the  Boston  CBD  are  by  transit. 


1980 

1970 

Est. 

Pop. 

Pop. 

LEXINGTON  31,886    35,500 


Change 

1970 

Pop. 

Density 

(Pers./Sq.  Mi.) 

1,917 

1970 

Elderly 

7.3 

1970 

Median 
Income 

$17,558 

197  0  Automobiles 
Per  Household  (?  of  Households^ 
None       One       T'--.'C  or  ::ore 

+11.3 

4.7         37.3  "       57.4 

-54- 


OUTWARD 
2000 


CORE 
CBD 


TOTAL  TRIPS  13,900 


Direction/ 
Destination 
of  Travel 

To                   Inward 
To                 Remainder      {not   to 
CBD                 of   Core             Core) 

Through 
Core               Circumferential          Outward 

Internal 

Total 

number  of  Trips 

1,300                  1,600             1,800 

0                              2,500                            2,000 

4,700                    13,900 

Percent  of  Total 
Peak  Travel 

^                              

9.3                    11.5                13.0 

0                                18.0                               14.4 

33.8                       100.0 

> 

1980  A.M.  PEAK 
FROM    ZONE    26 

PERIOD  TRAVEL 

\ 

1976 

2  Miles 

PMT 

« 

Figure: 

J 

Zone  29  -  Burlington  -  Winchester  -  Woburn 


Zone  29  consists  of  Woburn  and  of  the  towns  of  Burlington 
and  Winchester.   The  CTPS  estimate  of  1980  population  for 
zone  29  is  93,000.   Burlington  is  characterized  as  an  employ- 
ment center  and  as  a   retail  center.   All  cities  and  towns  in 
zone  29  have  moderate  population  densities.   They  are  all 
growing,  according  to  CTPS  estimates.   Woburn  is  growing  at 
a  slower  rate  than  either  of  the  towns  in  zone  29.   Median 
family  income  for  Winchester  is  higher  than  income  levels  for 
Burlington  or  Woburn. 

Woburn  and  Winchester  are  served  by  the  New  Hampshire 
Route  and  the  Woburn  Branch  of  the  B&M  Railroad.   There  are 
MBTA  bus  routes  through  each  town  and  city  in  the  zone.   The 
highways  serving  zone  29  include  Route  3,  93,  and  128. 

Forecasts  for  travel  from  zone  29  for  19  80  show  over  4  3,0  00 
trips  made  during  the  AM  peak  period.   About  4  2  percent  of 
these  trips  are  internal  to  the  zone.   Almost  19  percent  will 
have  destinations  within  the  core.   According  to  CTPS  estimates, 
11  percent  of  the  AM  peak  period  travel  from  zone  29  is  in- 
ward with  destinations  outside  the  core.   Over  2  percent  of 
the  morning  trips  will  go  through  the  core,  about  10  percent 
will  be  circumferential,  and  17  percent  will  be  outward. 

Of  the  morning  trips  to  the  core,  about  50  percent  are 
by  transit.   Trips  with  Boston  CBD  destinations  represent 
about  57  percent  of  all  trips  to  the  core.   About  59  percent 
of  the  trips  to  the  Boston  CBD  are  by  transit. 
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Zone  30  -  Melrose,  Stoneham,  and  Wakefield 

Zone  3  0  consists  of  the  city  of  Melrose  and  the  towns  of 
Stoneham  and  Wakefield.   The  CTPS  estimate   of  population  for 
the  city  and  towns  in  zone  30  by  1980  is  87,000.   Melrose  is  a 
high  density  residential  community.   Stoneham  and  Wakefield  are 
moderate  density  residential  communities.   Wakefield,  because 
of  its  proximity  to  Route  128,  offers  employment  opportunities. 

All  three  communities  in  the  zone  are  growing,  according 
to  CTPS  estimates.   Melrose  is  an  older  community  than  either 
Wakefield  or  Stoneham.   Melrose  is  growing  at  a  slower  rate 
than  either  of  the  towns  in  zone  3  0.   The  residents  of  all 
three   communities  have  similar  income  and  auto  ownership  char- 
acteristics . 

All  three  communities  in  zone  30  are  served  by  the  Reading 
Branch  of  the  B&M  Railroad.   Melrose  is  served  by  the  Orange 
Line.   The  zone  is  also  served  by  Interstate  93,  Route  1,  and 
Route  128. 

Forecasts  for  travel  from  zone  3  0  for  198  0  show  over 
34,000  trips  made  during  the  A.M.  peak  period.   About  37  per- 
cent of  these  trips  are  internal  to  the  zone.   Over  23  percent 
are  to  the  core.   Another  15  percent  of  the  A.M.  trips  are  in- 
ward and  with  a  destination  outside  the  core.   Most  of  these 
trips  have  destinations  before  the  core.   Over  11  percent  of 
the  morning  peak  trips  are  circumferential,  and  over  12  percent 
are  outward. 

Of  the  morning  trips  to  the  core,  about  61  percent  are  by 
transit.   Trips  with  Boston  CBD  destinations  represent  about  66 
percent  of  all  trips  to  the  core.   About  67  percent  of  the 
trips  to  the  Boston  CBD  are  by  transit. 
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Zone  31   -   Lynnfield  -  Saugus 

Zone  31  consists  of  the  towns  of  Lynnfield  and  Saugus. 
The  CTPS  estimate  of  19  80  population  for  zone  31  is  42,000. 
Saugus  is  a  moderate  density  residential  community.   Lynn- 
field has  lower  density  than  Saugus.   Lynnfield  is  a  high- 
income,  residential  community.   Both  towns  in  zone  31  are  grow- 
ing, according  to  CTPS  estimates. 

Saugus  is  served  by  MBTA  bus  service.   The  zone  is  served 
by  Route   128  and  Route  1. 

Forecasts  for  travel  from  zone  31  show  17,000  trips  made 
during  the  A.M.  peak  period.   Almost  28  percent  of  these  trips 
will  be  internal  to  the  zone.   About  2  3  percent  will  be  to  the 
core.   According  to  CTPS  estimates,  11  percent  of  the  AM  peak 
period  travel  will  be  inward  with  destinations  outside  the  core. 
Another  20  percent  will  be  circumferential,  about  16  percent 
will  be  outward,  and  over  2  percent  will  pass  through  the  core. 

Of  the  morning  trips  to  the  core  59  percent  are  by  transit. 
Trips  with  Boston  CBD  destinations  represent  about  62  percent 
of  the  total  trips  to  the  core.   About  66  percent  of  the  trips 
to  the  Boston  CBD  are  by  transit. 
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Zone  32  -  Lynn,  Marblehead,  Nahant,  and  Swampscott 

The  city  of  Lynn  and  the  towns  of  Marblehead,  Nahant,  and 
Swampscott  form  zone  32.   The  total  population  for  zone  3  2  by 
1980  will  be  about  130,000  according  to  CTPS  estimates.   The  city 
of  Lynn  is  an  older  urban  center  of  employment  and  retail  oppor- 
tunities.  The  city  has  a  high  population  density.   The  towns  of 
Marblehead,  Nahant,  and  Swampscott  are  residential  communities 
with  moderate  population  densities. 

The  income  and  auto  ownership  characteristics  of  the  popula- 
tion of  Lynn  differ  considerably  from  the  characteristics  of  the 
three  towns  in  zone  32.   Median  income  and  auto  ownership  levels 
for  Lynn  fall  below  the  regional  average.   The  towns  of  Marble- 
head, Nahant,  and  Swampscott  have  income  levels  and  auto  owner- 
ship levels  above  the  average  for  the  region. 

According  to  CTPS  estimates,  zone  32  will  experience  negli- 
gible population  growth  over  the  period  from  197  0  to  1980.   The 
limited  growth  of  zone  38  that  does  take  place  over  this  time 
period  will  occur  in  Swampscott. 

The  city  and  the  towns  in  zone  32  are  served  by  the  Eastern 
Route  of  the  B&M  Railroad.   The  bus  service  offered  by  the  MBTA 
to  the  communities  in  zone  3  2  feeds  into  Lynn  from  the  three 
towns  and  links  Lynn  with  the  inner  North  Shore  communities  and 
Boston.   The  communities  in  the  zone  are  served  by  Routes  1A, 
107,  114,  and  129. 

The  CTPS  forecasts  for  travel  from  zone  32  for  198  0  show 
about  43,000  trips  being  made  during  the  A.M.  peak  period.   About 
55  percent  of  these  trips  are  internal  to  the  zone.   Almost  15 
percent  of  the  trips  are  to  the  core,  and  about  9  percent  are  in- 
ward with  destinations  other  than  the  core.   About  6  percent  of 
the  trips  are  circumferential,  and  about  14  percent  are  outward. 

Of  the  morning  trips  to  the  core  in  1980,  about  62  percent 
are  estimated  to  be  by  transit.   Trips  to  the  Boston  CBD  repre- 
sent 55  percent  of  the  total  travel  to  the  core.   About  67  per- 
cent of  the  travel  to  the  Boston  CBD  is  estimated  to  be  by  tran- 
sit in  1980. 
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Zone  33  -  Danvers,  Middleton,  Peabody,  and  Salem 

Zone  33  consists  of  the  towns  of  Danvers  and  Middleton  and 
the  cities  of  Peabody  and  Salem.   The  CTPS  estimates  the  growth 
rate  of  the  population  in  this  zone  to  be  more  than  10  percent 
for  ten  years  since  1970.   According  to  these  estimates,  the 
population  will  reach  131,000  by  1980.   Salem  is  a  residential 
community  with  employment  opportunities.   Salem  is  a  mature  com- 
munity.  It  has  the  highest  population  density  and  the  lowest 
projected  rate  of  growth  of  all  towns  in  zone  33.   Danvers  and 
Peabody  are  moderate  density  residential  communities.   Middle- 
ton  is  a  low  density  residential  community,  and  it  is  rural  in 
character. 

The  1970  median  income  of  the  residents  of  Salem  is  at  a 
lower  level  than  income  for  residents  of  the  other  cities  and 
towns  in  this  zone.   Auto  ownership  in  Salem  is  lower  than  the 
ownership  levels  for  Danvers,  Peabody,  and  Middleton.   Over  90 
percent  of  households  of  Danvers  and  Middleton  have  at  least 
one  automobile.   About  7  5  percent  of  the  households  in  Salem 
own  at  least  one  automobile. 

Salem  is  served  by  the  Newburyport  Branch  and  Rockport 
Branch  of  the  B&M  Railroad.   The  zone  is  also  served  by  Inter- 
state 95,  Route  1  and  Route  128. 

Forecasts  of  travel  from  zone  33  for  1980  show  over  53,000 
trips  made  during  the  A.M.  peak  period.   About  57  percent  of 
these  trips  are  internal  to  the  zone.   Only  9  percent  are  to 
the  core.   Another  20  percent  of  the  A.M.  trips  are  inward  and 
with  a  destination  outside  the  core.   Most  of  these  trips  have 
destinations  before  the  core.   Over  10  percent  of  the  morning 
peak  trips  are  circumferential,  and  only  4  percent  are  outward. 

Of  the  morning  trips  to  the  core,  about  5  6  percent  are  by 
transit.   Trips  with  Boston  CBD  destinations-  represent  about  53 
percent  of  all  trips  to  the  core.   About  62  percent  of  the  trips 
to  the  Boston  CBD  are  by  transit. 


1970 

1980 

Pop. 

1970 

1970 

1970  Autoir.ob: 

Lies 

1970 

Est. 

% 

Density 

% 

Median 

Per  Household  {% 

of 

Ho: 

::seholds) 

Pop. 

Pop. 

Chanqe 

(Pe 

rs./Sq.  Mi.) 

Elderly 

Income 

None 

One 

Two  or  Mere 

DANVERS 

26,151 

30,500 

+16.6 

1,890 

10.2 

$12,156 

7.8 

50.8 

41.4 

MIDDLETON 

4,044 

5,000 

+20.6 

280 

11.1 

$11,037 

4.8 

55.6 

39.6 

PEABODY 

48,080 

54,000 

+12.6 

2,860 

8.1 

$11,620 

11.6 

49.1 

39.3 

SALEM 

40,566 

41,500 

+  2.3 

4,959 

12.9 

$  9,961 

25.4 

56.0 

18.6 

TOTAL 

118,841 

131,000 

+10.23 

2,149 

10.3 

$11,140 

15.9 

52.2 

31.9 

-64- 


CORE 
CBD 


Direction/ 
Destination 
of  Travel 


Number  of  Trips 


Percent  of  Total 
Peak  Travel 


To 

CBD 


2,600 


4.8 


OUTWARD 
2200 


To        Inward 

Remainder   (not  to 

of  Core     core) 


2,300      10,000 
4.3       18.7 


Through 
Core 


1.1 


TOTAL  TRIPS   53,600 

Circumferential     Outward     Internal 

5,600  2,200      30,300 

10.5 


4.1 


56.5 


Total 
53,600 

100.0 


1976 

1980  A.M.  PEAK    PERIOD   TRAVEL 
FROM    ZONE    33 

5  Miles 

PMT 

« 

Figure: 

J 

Zone  34  -  Beverly,  Hamilton,  Manchester,  Topsfield,  and  Wenham 

Zone  34  consists  of  the  city  of  Beverly  and  the  towns  of 
Hamilton,  Manchester,  Topsfield,  and  Wenham.   Beverly  is  a  mod- 
erate density  residential  community.   The  rest  of  the  towns  are 
very  low  density  residential  communities,  and  they  are  rural  in 
character.   The  growth  rate  in  this  zone  is  projected  by  CTPS 
to  be  high,  as  much  as  23  percent  over  a  ten  year  period.   The 
estimated  population  in  1980  will  be  72,000. 

Topsfield  and  Wenham  are  high  income  residential  communi- 
ties.  Over  85  percent  of  the  households  in  these  towns  own  at 
least  one  automobile.  The  residents  of  Beverly,  Hamilton  and 
Manchester  have  similar  income  characteristics.   Income  levels 
for  these  three  communities  can  be  characterized  as  moderate. 

All  five  communities  in  zone  34  are  served  by  the  Rockport 
Branch  and  Newburyport  Branch  of  the  B&M  Railroad.  The  zone  is 
also  served  by  Interstate  95  and  Route  128. 

Forecasts  for  travel  from  zone  30  for  1980  show  over  27,000 
trips  made  during  the  A.M.  peak  period.   More  than  half  of  the 
trips  are  internal  to  the  zone.   Only  9  percent  are  to  the  core. 
Over  26  percent  of  the  A.M.  trips  are  inward  and  with  a  destina- 
tion outside  the  core.   Most  of  these  trips  have  destinations 
before  the  core.   About  1  percent  of  the  morning  peak  trips  are 
circumferential,  and  7  percent  are  outward. 

Of  the  morning  trips  to  the  core,  about  50  percent  are  by 
transit.   Trips  with  Boston  CBD  destinations  represent  about  54 
percent  of  all  trips  to  the  core.   About  56  percent  of  the 
trips  to  the  Boston  CBD  are  by  transit. 
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Zone  35  -  North  Reading,  Reading,  and  Wilmington 


Zone  35  consists  of  the  towns  of  North  Reading,  Reading, 
and  Wilmington.   The  CTPS  estimate   of  19  80  population  for  the 
towns  in  zone  35  is  63,000.   Reading  is  a  moderate  density, 
residential  community.   North  Reading  and  Wilmington  are  low 
density,  residential  communities. 

All  three  towns  are  experiencing  substantial  growth. 
Reading  is  growing  at  a  slower  rate  than  either  of  the  other 
towns  in  zone  35.  The  residents  of  all  three  towns  have  sim- 
ilar income  and  auto  ownership  characteristics. 

The  towns  in  the  zone  are  served  by  Haverhill  Branch, 
Lowell  Branch  and  Reading  Branch  of  the  B&M  Railroad.  The 
zone  is  also  served  by  Interstate  9  3  and  Route  12  8. 

Forecasts  for  travel  from  zone  35  for  19  80  show  over 
30,000  trips  made  during  the  A.M.  peak  period.   Over  39  per- 
cent of  these  trips  are  internal  to  the  zone.   About  17  per- 
cent are  to-the  core.   Another  30  percent  of  the  A.M.  trips 
are  inward  and  with  a  destination  outside  the  core.   Most 
of  these  trips  have  destinations  before  the  core.   Less  than 
5  percent  of  the  morning  peak  trips  are  circumferential,  and 
about  9  percent  are  outward. 

Of  the  morning  trips  to  the  core,  about  half  of  them 
are  by  transit.   Trips  with  Boston  CBD  destinations  represent 
about  60  percent  of  all  trips  to  the  core.   About  58  percent 
of  the  trips  to  the  Boston  CBD  are  by  transit. 
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Zone  36  -  Bedford,  Concord  and  Lincoln 


Zone  36  consists  of  the  towns  of  Bedford,  Concord,  and 
Lincoln.   The  CTPS  estimate   of  19  80  papulation  for  the  towns 
in  zone  36  is  4  7,000.   All  three  towns  are  growing  at  the 
same  rate  -  24%  in  ten  years. 

Concord  and  Lincoln  are  high  income,  residential  commun- 
ities.  Bedford  and  Concord  have  low  population  densities. 
Lincoln  is  rural  in  character.   Over  9  5%  of  the  households 
in  this  zone  own  at  least  one  automobile.   Less  than  10  per- 
cent of  the  residents  is  elderly. 

All  three  towns  in  zone  36  are  served  by  the  Bedford 
Branch  and  Fitchburg  Division  of  the  B&M  Railroad.   The 
zone  is  also  served  by  Route  2,  Route  3,  and  Route  128. 

Forecasts  for  travel  from  zone  36  for  19  80  show  over 
23,000  trips  made  during  the  A.M.  peak  period.   About  50 
percent  of  these  trips  are  internal  to  the  zone.   Over 
12  percent  are  to  the  core.   Another  21  percent  of  the 
A.M.  trips  are  inward  and  with  a  destination  outside  the 
core.   Most  of  these  trips  have  destinations  before  the 
core.   Over  8  percent  of  the  morning  peak  trips  are  cir- 
cumferential, and  about  8  percent  are  outward. 

Of  the  morning  trips  to  the  core,  about  40%  are  by  tran- 
sit.  Trips  with  Boston  CBD  destination's  represent  about 
46  percent  of  all  trips  to  the  core.   About  4  7  percent  of 
the  trips  to  the  Boston  CBD  are  by  transit. 
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BEDFORD             13,513  17,000  +25.9 

CONCORD             16,148  20,000  +23.8 

LINCOLN              7,567  9,500  +25.5 

TOTAL               37,228  46,500  +24.9 
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Zone  37  -  Maynard,  Sudbury  and  Wayland 


Zone  37  consists  of  the  towns  of  Maynard,  Sudbury,  and 
Wayland.   Maynard  is  a  moderate  density,  redidential  commun- 
ity.  Sudbury  and  Wayland  are  low  density,  residential  commun- 
ities.  Maynard  is  an  employment  center. 

The  population  in  this  zone  is  about  37,000.   All  three 
towns  in  the  zone  are  growing.   Sudbury  is  growing  in  a  very 
fast  rate  -  as  high  as  70  per  cent  in  ten  years.   The  CTPS 
estimate  of  19  80  population  for  the  towns  in  zone  37  is 
53,000. 

Sudbury  and  Wayland  are  high  income,  residential  commun- 
ities.  Over  9  5  percent  of  the  households  in  these  two  towns 
own  at  least  one  automobile  . 

All  three  towns  in  the  zone  are  served  by  Route  20  and  by 
some  private  carriage  bus  services. 

Forecasts  for  travel  from  zone  37  for  19  80  show  over 
22,000  trips  made  during  the  A.M.  peak  period.   About  46  per- 
cent of  these  trips  are  internal  to  the  zone.   Only  11  percent 
are  to  the  core.   Another  15  percent  of  the  A.M.  trips  are 
inward  and  with  a  destination  outside  the  core.   Most  of 
these  trips  have  destinations  before  the  core.   Over  15  per- 
cent of  the  morning  peak  trips  are  circumferential,  and  about 
13  percent  are  outward. 

Of  the  morning  trips  to  the  core,  about  38  percent  are 
by  transit.   Trips  with  Boston  CBD  destinations  represent 
about  50  percent  of  all  trips  to  the  core.   About  45  percent 
of  the  trips  to  the  Boston  CBD  are  by  transit. 
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Zone  38  -  Ashland,  Framingham,  Natick,  and  Sherborn 

Zone  38  consists  of  the  towns  of  Ashland,  Framingham, 
Natick,  and  Sherborn.   The  CTPS  estimate   of  198  0  population 
for  the  towns  in  zone  38  is  118,000.   Framingham  is  a  popu- 
lous residential  center  with  retail  opportunities  and  is  al- 
so an  employment  center.   Sherborn  is  a  high  income  residential 
community  that  is  rural  in  character.   The  other  three  towns 
in  zone  38  have  similar  income  and  auto-ownership  character- 
istics.  Framingham  and  Natick  have  higher  population  den- 
sities than  Sherborn  and  Ashland  have. 

All  four  towns  in  zone  38  are  growing  according  to  CTPS 
estimates.   Sherborn  is  growing  at  a  much  faster  rate  than 
any  of  the  other  three  towns. 

Framingham  and  Natick  are  served  by  the  Boston  and  Al- 
bany Main  Line  of  CONRAIL,  by  private  bus  carriers,  by  Route 
9,  and  by  Interstate  90.   Sherborn  and  Natick  are  served  by 
Route  16  and  by  Interstate  90.   Route  135  also  serves  the 
towns  in  the  zone. 

Forecasts  for  travel  from  zone  38  for  198  0  show  about 
55,000  trips  made  during  the  A.M.  peak  period.   More  than  63 
percent  of  these  trips  will  be  internal  to  the  zone.   About 
11  percent  are  to  the  core,  and  13  percent  are  inward  with 
destination  outside  the  core.   About  7  percent  of  these 
trips  are  circumferential,  and  6  percent  are  outward. 

Of  the  morning  trips  to  the  core  in  198  0,  about  46  per- 
cent are  estimated  to  be  by  transit.   Trips  with  Boston  CBD 
destinations,  represent  58  percent  of  all  trips  to  the  core. 
About  50  percent  of  the  trips  destined  to  the  Boston  CBD  are 
by  transit. 
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ASHLAND  8,882  10,500  +18.2  685  6.2  $12,148  10.3  46.1  43.6 

FRAMINGHAM  54  048  68,000  ♦  6.1  2,3.9  8.5  513,090  10.2  46.3  43.5 

NATICK  31,057  34,000  +  9.4  1,942  8.1  $13,144  8.7  48.5  43.8 

SHERBORN  3,309  5,500  +66.2  215  6^2  $17,833  J^i  UiL  lll3. 

TOTAL  97,296  118,000  +21.3  1,340  8.1  $13,136  9.4  46.1  44.5 
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Zone  39  -  Dover,  Medfield,  Millis,  Norfold,  Sharon  and  Walpole. 

Zone  39  consists  of  the  towns  of  Dover,  Medfield,  Millis, 
Norfolk,  Sharon  and  Walpole.   All  these  towns  are  low  density, 
residential  communities.   The  1970  population  in  this  zone  is 
about  55,000.   And  the  towns  are  growing  at  a  brisk  rate.   The 
CTPS  estimate   of  population  for  the  towns  in  zone  39  by  19  80 
is  71,000. 

Dover  and  Medfield  are  high  income,  residential  communit- 
ities.   Dover  and  Norfolk  are  rural  in  character.   Over  95% 
of  the  households  in  this  zone  own  at  least  one  automobile. 
And  more  than  50%  of  the  households  own  more  than  one  auto- 
mobile. 

Norfolk  and  Walpole  are  served  by  the  Franklin  Branch  of 
the  B&M  Railroad.   Sharon  is  served  by  the  Providence  Main 
Line  of  the  B&M  Railroad.   The  zone  is  also  served  by  Route 
10  9,  Route  27  and  Route  1A. 

Forecasts  for  travel  from  zone  39  for  19  80  show  over 
30,000  trips  will  be  made  during  the  A.M.  peak  period.   About 
46  percent  of  these  trips  are  internal  to  the  zone.   Over 
13  percent  are  to  the  core.   Another  25  percent  of  the  A.M. 
trips  are  inward  and  with  a  destination  outside  the  core.   Most 
of  these  trips  have  destinations  before  the  core.   Only  5  per- 
cent of  the  morning  peak  trips  are  circumferential,  and  over 
10  percent  are  outward. 

Of  the  morning  trips  to  the  core,  about  50  percent  are 
by  transit.   Trips  with  Boston  CBD  destinations  represent 
about  62  percent  of  all  trips  to  the  core.   About  56  percent 
of  the  trips  to  the  Boston  CBD  are  by  transit. 
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5,500 

+  18.1 

303 

5.2 

$12,105 

6.8 

38.5 

54.7 

SHARON 

12,367 

16,000 

+2  9.3 

509 

6.6 

$14,805 

3.0 

29.2 

57.8 

WALPOLE 

18,149 

21,900 

+  20.6 

861 

6.8 

$12,828 

5.8 

52.6 

41.6 

TOTAL 

55,208 

70,900 

+28.4 

537 

6.8 

$14,576 

4.9 

42.6 

52.5 
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INTERNAL 
14,000 


OUTWARD 
3200 


CORE 
CBD 


TOTAL  TRIPS  30,600 


Direction/ 
Destination 
of  Travel 


Number  of  Trips 


Percent  of  Total 
Peak  Travel 


To 
CBD 


2,600 
8.5 


To 

Inward 

Remainder 

(not   to 

Through 

of   Core 

Core) 

Core 

1,600 


5.2 


7,500 


24.5 


0.6 


Circumferential 
1,500 
4.9  '  - 


Outward    Internal 


3,200 


10.5 


14,000 
45.8 


Total 


30,600 


100.0 


<                                 
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Zone  40  -  Cohasset,  Hingham,  Hull,  Scituate,  and  Weymouth 


Zone  40  consists  of  the  towns  of  Cohassett,  Hingham,  Hull, 
Scituate,  and  Weymouth.   The  CTPS  estimate   of  population  for 
the  towns  in  zone  4  0  by  19  80  is  12  0,0  00.   Hull  and  Weymouth  are 
moderate  density  residential  communities.   The  other  three  towns 
are  low  density  residential  communities.   All  the  towns  in  this 
zone  are  growing,  according  at  a  more  rapid  rate  than  the 
other  towns. 

The  residents  of  Cohasset,  Hingham,  and  Scituate  have  a 
higher  average  median  family  income  than  the  average  median 
family  income  for  the  region.   Hull  and  Weymouth  have  a 
median  family  income  close  to  the  average  median  family  income 
for  the  region.   Over  90  percent  of  the  households  in  zone  40 
own  at  least  one  automobile. 

The  zone  is  served  by  Route  3.   The  MBTA  and  private 
carriers  operate  bus  service  in  the  area.   Some  of  these  bus 
routes  feed  into  MBTA  Red  Line  stations. 

Forecasts  for  travel  from  zone  4  0  for  19  80  show  over 
41,000  trips  made  during  the  A.M.  peak  period.   Over  half 
of  these  trips  are  internal  to  the  zone.   About  20  percent 
are  to  the  core.   Another  15  percent  of  the  A.M.  trips  are 
inward  with  a  destination  outside  the  core.   Most  of  these 
trips  have  destinations  before  the  core.   Less  than  10  per- 
cent of  the  morning  peak  trips  are  circumferential,  and 
about  6  percent  are  outward. 

Of  the  morning  trips  to  the  core,  about  6  3  percent  are 
by  transit.   Trips  with  Boston  CBD  destinations  represent 
about  62  percent  of  all  trips  to  the  core.   About  6  8  percent 
of  the  trips  to  the  Boston  CBD  are  by  transit. 


1970 

1980                  Pop.  1970  1970            1970  Automobiles 

1970     Est.        %          Density            ".  Median  Per  Household-  H  of  Hoyis 

Pop.      Pop.      Change     (Pers .  /Sq .  Mi .  )  Elderly  Inccne  N'one        C~e       T_  "Q 


COHASSET  6,954  9,000  +29.4  691  9.5  $14,958  4.3  40.7  54.5 

KINGKAM  18,S45  21,000  +11.4  834  8.3  $14,202  6.1  43.2  50.7 

HULL  2,961  11,000  +10.4  3,937  7.4  $10,677  12.2  54.1  33.7 

SCITUATE  16,973  19,000  +11.9  994  7.6  $13,401  6.5  40.7  52.3 

WEYMOUTH  .   54,610  58,500  +  7.1  3,082  8.3  511,631  8.6  52.6  3S.3 

TOTAL  107,343  118,500  +10.4  1,534  8.2  $12,522  8.0  46.6  45.4 
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TOTAL  TRIPS  41,200 

Direction/ 

To 

Inward 

Destination 

To 

Remainder 

(not   to 

Through 

of  Travel 

CBD 

of   Core 

Core) 

Core                Circumferential           Outward           Internal                  Total 

Number  of  Trips 

4,900 

3,000 

5,300 

700                            3,800                            2,600               20,900                  41,200 

Percent  of  Total 

11.9 

7.3 

12.9 

1.7                                 9.2                                 6.3                     50.7                     100.0 

Peak  Travel 
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Zone  41  -  Duxbury,  Hanover,  Marshfield,  Norwell,  Pembroke, 
and  Rockland. 


Zone  41  consists  of  the  towns  of  Duxbury,  Hanover,  Marsh- 
field,  Norwell,  Pembroke,  and  Rockland.  The  population  density 
in  this  zone  is  very  low.   All  these  towns  are  growing.   Marsh- 
field  and  Pembroke  are  growing  at  a  more  rapid  rate  than  the 
other  towns  in  the  zone.   The  CTPS  estimates  of  19  80  population 
for  the  towns  in  zone  41  is  90,000. 

The  average  median  family  income  for  zone  41  is  higher 
than  the  average  median  family  income  for  the  region.  But, 
the  average  median  family  income  for  Pembroke  and  Rockland 
is  lower  than  the  average  median  family  income  for  the  region. 
Over  90  percent  of  the  households  in  zone  41  have  at  least 
one  automobile. 

The  zone  is  served  by  Route  3.   The  MBTA  and  private 
carriers  offer  bus  service.   Some  of  the  bus  routes  feed 
into  Red  Line  stations. 

Forecasts  for  travel  from  zone  41  for  19  80  show  about 
36,000  trips  made  during  the  a..-M.  peak  period.   Over  61  per- 
cent of  these  trips  are  internal  to  the  zone.   About  10  per- 
cent are  to  the  core.   Another  17  percent  of  the  A.M.  trips 
are  inward  and  with  a  destination  outside  the  core.   Most 
of  these  trips  have  destinations  before  the  core.   Less  than 
1  percent  of  the  morning  peak  trips  are  circumferential,  and 
about  11  percent  are  outward. 

Of  the  morning  trips  to  the  core,  about  4  5  percent  are 
by  transit.   Trips  with  Boston  CBD  destinations  represent 
about  57  percent  of  all  trips  to  the  core.   About  half  of  the 
trips  to  the  Boston  CBD  are  by  transit. 


1970 


19SC 

Pop. 

1970 

1970 

197  0  AutOT.ob; 

.Ics 

1970 

Pop. 

Est. 
Pop. 

% 
Change 

(Pe 

Density 
rs./Sq.  Mi.) 

Elderly 

Median 
Incorr.e 

Per 

Househ 

old  {% 

oi 

Households) 

None 

One 

T' "o  or  Xorc 

DUXBURY 

7,G3G 

9,  500 

+  24  .4 

312 

10.1 

$13,523 

5.1 

38.1 

56.8 

HANOVER 

10,107 

12,500 

+  23.6 

647 

5.1 

$13,071 

4.0 

40.9 

56.9 

MARSHFIELD 

15,223 

24,000 

+  57.6 

534 

10.2 

$11,742 

15.7 

52.4 

21.9 

KORNELL 

7,796 

9,500 

+  21.3 

36  5 

9.5 

$13,866 

11.5 

50.5 

38  .  0 

FIX3R0KE 

■   11,193 

16,500 

+  47.4 

4S1 

5.4 

$10,998 

3.6 

48.1 

43.3 

ROCKLAND 

15,674 

17,500 

+  11.6 

155 

9.0 

$10,746 

10.9 

56.2 

32.9 

TOTAL 

67,629 

89,500 

+  32.3 

548 

8.3 

$12,052 

9.5 

48.6 

41.9 
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TOTAL  TRIPS   35,500 


Direction/ 
Destination 
of  Travel 


Number  of  Trips 


Percent  of  Total 
Peak  Travel 


To 
CBD 


2,000 


5.6 


To 

Inward 

Remainder 

(not   to 

Through 

of  Core 

Core) 

Core 

Circumferential    Outward    Internal 


1,500      5,400 
4.2       15.2 


500 


1.4 


200 


0.6 


4,000 
11.3 


21,900 
61.7 


Total 

35,500 

100.0 
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Figure: 

MORNING  PEAK  PERIOD  TRAVEL  TO  ZONES  WITHIN  ROUTE  128 


The  map  on  the  opposite  page  shows  the  1980  A.M.  peak 
period  travel  to  zones  (not  including  Boston  or  Cambridge 
zones)  within  route  12  8.   The  circled  numbers    designate 
number  of  trips  in  thousands.   These  trips  include  the  travel  to 
the  zones  from  outside  the  zones  and  the  internal  trips. 

The  scale  of  each  zone's  employment  activity  is  reflected 
in  the  level  of  tripmaking  to  that  zone.   Most  of  these  trips 
are  work  trips.   School  trips  represent  a  smaller  portion  of 
the  morning  travel  to  the  zones  than  work  trips  represent. 
Four  of  the  zones  have  each  attracted  more  than  30,000  morning 
trips,  according  to  CTPS  estimates.   These  are  zones  21,  25, 
27,  and  32. 

Where  a  zone  consists  of  more  than  one  city  or  town, 
distribution  of  travel  to  the  communities  is  not  uniform. 
The  vast  majority  to  travel  to  zone  21  is  to  Quincy  (31,000 
out  of  39,000  trips).   Similary,  the  majority  of  travel  to  zone 
32  is  to  Lynn  (28,000  out  of  39,000  trips). 

The  table  on  the  following  page  presents  information  on 
the  density  of  travel  to  zones.   Density  is  measured  in  trips 
per  square  mile  of  land  area.   The  density  of  travel  to  individual 
cities  or  towns  within  zones  is  also  presented,  where  possible. 

The  zones  comprising  Somerville  (17) ,  Chelsea  (13)  ,  and 
Brookline  (2  0)  have  the  largest  densities  of  morning  destinations 
of  all  zones  listed  in  the  table.   The  city  of  Lynn  has  a 
travel  density  greatly  in  excess  of  the  overall  density  for  the 
zone   (32)  that  includes  Lynn.   Everett,  Watertown,  Arlington, 
Newton,  Quincy,  Winthrop,  Waltham,  and  Maiden  also  are  projected 
to  experience  significant  levels  of  density. 

The  information  presented  in  the  table  has  limitations. 
Density  of  travel  destinations  within  a  city  or  town  is  not 
uniformly  distributed.  This  is  because  some  of  the  zones 
contain  large  areas  of  residential  and  vacant  lands.  These 
areas  do  not  attract  trips.  In  spite  of  these  limitations, 
the  relative  demands  for  morning  travel  to  the  zones  within 
128  are  reflected  by  the  statistics  presented. 
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1980  A.M.  PEAK  PERIOD  TRAVEL 
TO  ZONES  WITHIN  ROUTE  128 


ZONE 

13 
14 

15 

16 
17 
18 

19 
20 
21 

24 
25 
26 

27 
28 
30 

31 
32 


COMMUNITY 


CHELSEA 


LAND  AREA 


1.86 


7.51 

REVERE 

(5.95) 

WINTHROP 

(1.56) 

8.44 

EVERETT 

(3.36) 

MALDEN 

(5.08) 

MEDFORD 

8.21 

SOMERVILLE 

3.93 

9.77 

ARLINGTON 

(5.18) 

BELMONT 

(4.5:,) 

WATERTOWN 

4.06 

BROOKLINE 

6.62 

29.61 

MILTON 

(13.10) 

QUINCY 

(16.51) 

NEEDHAM 

12.50 

NEWTON 

17.90 

27.22 

WELLESLEY 

(10.05) 

WESTON 

(17.17) 

WALTHAM 

12.41 

LEXINGTON 

16.48 

18.11 

MELROSE 

(4.73) 

STONEHAM 

(6.03) 

WAKEFIELD 

(7.35) 

20.80 

LYNNFIELD 

(10.22) 

SAUGUS 

(10.58) 

18.99 

LYNN 

(10.47) 

MARBLEHEAD 

(4.40) 

NAHANT 

(1.04) 

SWAMPSCOTT 

(3.08) 

1980  A.M. 
TRIP 

TRAVEL 
DESTINATION 
DENSITY 

ESTIMATED) 

(TRIPS/SQ. 
MILE) 

7,900 

4,270 

12,600 

(8,900) 

(3,700) 

1,680 
(1,490) 
(2,400) 

23,800 
(11,100) 
(12,700) 

2,810 
(3,290) 
(2,500) 

13,500 

1,640 

18,500 

4,710 

16,100 

(9,900) 

(6,200) 

1,650 
(1,910) 
(1,370) 

10,300 

2,550 

19,700 

2,980 

39,400 
(8,500) 
(30,900) 

1,330 
(650) 
(1,870) 

18,000 

1,440 

37,000 

2,070 

19,600 

720 

33,000 
12,600 

26,100 

(7.500) 

(7,600) 

(11,000) 

13,500 

(5,000) 

(8,500) 

39,100 
(28,000) 
(6,300) 
(1,000) 
(3,800) 


2,660 
760 

1,440 

(1,590) 
(1,260) 
(1,500) 

650 
(490) 
(800) 

2,060 

(2,680) 

(1,430) 

(970) 

(1,250) 
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APPENDIX  I 
ADJUSTMENT  OF  MODE  SPLIT  ESTIMATES 

The  result  of  the  January  16,  1976  count  of  express  bus  riding 
showed  that  about  4,200  A.M.  peak  inbound  riders  use  express  bus 
services.   Table  1  shows  the  breakdown  of  riders  coming  from  dif- 
ferent origins.   There  is  a  wide  range  of  daily  ridership  levels 
between  the  six  express  bus  routes  serving  the  Western  Corridor. 
The  Riverside-to-Downtown  route  (300) ,  the  greatest  daily  rider- 
ship,  attracts  about  1,150  riders;  the  Watertown-to-Downtown  (304) 
draws  1,000  riders;  the  Brighton  Center  route  (301)  has  850  riders; 
the  Waltham  route  (305)  draws  550  riders;  the  Watertown-to-Back 
Bay  route  (302)  has  400  riders;  and  the  Riverside-to-Back  Bay  route 
(303),  the  least  daily  ridership,  has  about  230  riders. 

The  morning  peak  period  capacities  on  the  lines  are  different. 
The  capacities  vary  with  service  frequencies.   Table  2  shows  the 
headways  of  the  express  bus  in  the  year  1976  and  1970.   The  River- 
side-to-Downtown (300) ,  Brighton  Center-to-Downtown  (301) ,  and 
Watertown-to-Downtown  (304)  routes  have  high  ridership  levels 
during  the  A.M.  peak  period.   Their  respective  headways  are  5,  7, 
and  7  minutes.   The  Watertown-to-Back  Bay  route  (302)  has  a  10 
minute  headway.   The  Riverside-to-Back  Bay  (303)  and  Waltham-to- 
Downtown  (305)  routes  have  the  same  headway  -  15  minutes. 

Table  3  shows  the  percentage  breakdown  of  the  A.M.  peak  ex- 
press bus  riders  coming  from  different  origins.   The  Riverside 
routes  draw  patrons  from  the  greatest  distance.   The  riders  come 
from  within  a  geographic  area  lying  within  a  four  mile  radius  of 
the  Riverside  terminal.   Over  half  of  the  patrons  come  from  Newton. 
The  Watertown  routes  draw  most  heavily  of  their  patrons  from  Newton 
and  Watertown.   The  Brighton  Center  route,  by  contrast,  draws  al- 
most exclusively  from  Brighton  alone.   All  the  patrons  of  the 
Waltham-to-Downtown  route  come  from  Waltham. 

There  are  an  estimated  1,350  express  bus  riders  who  are  "new 
riders".   Prior  to  using  the  express  bus,  these  riders  either  did 
not  travel  or  used  an  auto  or  train  to  make  the  trip.   Table  4 
shows  the  percentage  of  new  ridership  for  each  of  the  express  bus 
routes.   Thirty-three  (33)  percent  of  all  express  bus  riders  are 
"new  riders".   This  statistic  varies  by  route  with  42  percent  of 
all  Riverside  riders  being  newly  attracted  to  the  MBTA  system  and 
approximately  one-third  of  all  Watertown-Downtown  and  Watertown- 
Copley  riders  being  new.   The  Waltham-Downtown  route  attracts  about 
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34  percent  "new  riders" .   The  Brighton  Center  route  attracts  the 
least  (15%)  "new  rider ship" . 

A  breakdown  of  the  origins  of  these  riders  is  shown  in 
Table  4.   These  estimates  are  based  upon  1970  survey  responses 
for  express  bus  riders,  as  reported  in  the  MBTA  publication, 
"Express  Bus  Report"  (in  house  publication,  March,  1970) .   In 
order  to  determine  1980  mode  splits  that  assume  express  bus  ser- 
vices to  communities  in  the  Western  Corridor,  it  is  assumed  that 
about  one-half  of  the  "new  riders"  from  Newton  were  former  com- 
muter rail  users.   The  other  half  of  the  Newton  riders  are  former 
auto  users.   It  is  also  assumed  that  all  the  "new  riders"  of  the 
other  towns  were  formerly  auto  drivers  or  auto  passengers. 

Table  5  shows  the  original  estimates  of  the  mode  split  and 
the  adjusted  mode  splits,  which  result  from  calculation  of  new 
transit  trips  to  the  Boston  CBD  on  express  bus  services.   The  old 
and  the  new  splits  are  presented  only  for  those  zones  where  the 
new  transit  ridership  (shown  in  Table  4)  is  large  enough  to  neces- 
sitate a  new  calculation  of  mode  split. 

The  new  mode  split  to  the  CBD  exceeds  the  old  mode  split  by 
as  much  as  8  percent  -  in  the  case  of  Waltham.   There  is  no  change 
assumed  for  mode  split  to  the  zones  in  the  core  outside  the  Boston 
CBD.   The  new  mode  splits,  if  calculated  for  the  entire  core,  ex- 
ceed the  old  splits  by  as  much  as  4.4  percent  -  in  the  case  of 
zone  26  (We lies ley  and  Weston) . 


-90- 


2 

NP 

on. 

np 
on 

6N 

Np 
<Jn 

np 

ON 

O 

in 

iH 

O 

& 

oo 

; 

U 

1 

t^ 

00 

in 

CN 

cn 

O 

in 

<£> 

in 

VD 

in 

f 

Eh 

Eh 

H 

« 

3 

W 

04 

CO 

§ 

O 

u 

n? 
on 

n? 
ON 

n? 

ON 

NP 

<JN 

Np 

0s- 

H 

[•-• 

H 

^ 

iH 

i£> 

Q 

li 

• 

• 

r- 

• 

O 

• 

in 

• 

o 

S 

o 

En 

O 

>* 

in 

in 

in 

^t 

P 

Np 

on. 

NP 
ON 

NP 

ON 

NP 

0s- 

NP 
0s- 

m 

co 

on 

tH 

O 

n 

u 

in 

<Ti 

i-\ 

oo 

-H 

o 

^ 

<D 

VO 

r- 

<£> 

Eh 

o 
u 

o 

Eh 


Np 


Nt 
in 


N? 

CO 


U3 


np 

0s- 


in 


np 

0s- 

cn 

• 

en 

in 


np 

0s- 

* 


in 


< 
En 


en 
co 

W 
P 
O 

a 

Q 
1-3 
O 


H 


o 
u 


w  o 


o 

Eh 


P 
U 

o 

Eh 


NP 

0s- 


NP 

0s- 

O 


NP 

0s- 


m 


Np 
0s 


o 
in 


nP 
0s- 


in 


nP 

0s- 


m 
in 


N? 
ON 

o 

m 


N? 
ON. 


O 
Nt 


ON 

m 


m 
in 


g 


o 


CD 

H 
OS 

m 


H 

Eh 


>H  o 

W  Eh 

3  CO 

CO  H 


3 


< 


O 

N 


in 

CN 


CTi 


CN 


v0 
CN 


-91- 


0  19       k6 


